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the appearances of the granite itself, but under the touch it falls readily into sand.
This loose arenaceous material is without boulders or pebbles; is easily excavated
to a depth of many feet, and when suitably exposed to the action of running water
is carried away as the sand along some water·course melts into the flowing stream.
The absence of glacial action in 2\iarylaml has thus left many phases of rock
decay not usually met with in crystalline districts to the northward. In those
areas where ice has acted vigorously in great masses the rock surfaces are often
smooth and hard, with little or no traces of internal disintegration. South of the
terminal margin of the last gre,1t glacial invasion, as in the state just mentioned,
it is not uncommon to find in granitic and gneicsic areas the rock broken down for
many feet below the surface-the debris still remaini11g in situ. Tne depth to
which this kind of rock decay takes place appears to increase rapidly in proportion
to the distance passed over sonthwanl from the glaciated region, as has just been
shown by Russell.*

SOl\rn AMERICAN EIWPTIVE GRANITES.
TlY CHAHLES ROLI,lN KEYES.

Two hypotheses, diametrically opposed, have been entertained by geologists in
explaining the origin of large granitic masses. According:to the one a granite is
the last stage in the metamorphic alteration of mechanical sediments. Accordinir
to the other a granitic mass is the product of the gradual cooling of an acidic
molten magma under pressure. In the first case it is claimed that all the gradations have been traced in the same mas~ from undoubted elastics through slaty,
schistose and gneissic phases to the truly granitic types; so that one end of an
originally sedimentary deposit may be now unaltered, while the other end is a true
bolo-crystalline rock. On the other hand unquestionable eruptive granites are
known to pass into gneiss and even mto the schistose stages, through the agency
of enormous compression. Reg-arding the facts deduced in the support of the first
assumption and without referring to any specific instances, it seems quite probable
that in the ma.ionty of cases bearing directly on this point sulticient discrimination
has not been exercisell along the lines separating the semi from the holo-crystalline
areas.
Recently great stress has been laid on the metamorphosing influences of orographic movements in disguising the original character of rocks-making eruptives more and more like sedimentary deposits, and elastic beds more like massives.
But without entering into a discussion of the general rnbjcct it is intended here
to merely set forth some of the proofs that point to the eruptive origin of certain
granites of Maryland. That these particular rocks are really eruptive in character
has been seriously questioned by some, by others denied.
The rocks under consideration are scatterecl through the central part of the
State within the eastern half of the Piedmont plateau-topographically the median
one of three zones into which the middle Atlantic slope has been divided.
The granites of this region comprisA four petrographically distinct types: Binary
granite, Granitite, Hornblendl' granite and Allanite-epidote granite.
*Bui. U.S. Geo!. Sur .. No. 52. 1880.
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The proofs that the granites in question are eruptive in nature is deduced from
several different and independent sources:
(1) From field relations.
(2) From inclusions.
(3) From contact phenomena.
(4) From microscopical examinations.
(1) Field relatio11s of the qmnites.-As stated elsewhere, the eastern half of the
Piedmont region consists chiefly of gneisses broken through in numerous places
by umloubted rruptives, as gabbro, diorite, pyroxenite and othern, until now these
rocks occupy fully one-half of the exposed surface of the district. Now, a careful
tracing of the granite shows that they have cut indiscriminately across the igneous rocks mentioned, a' well as the gneiss, passing uninterruptedly from one petrographically distinct mass to another. In other words, ti1e acidic types of crystallines to all appearances seem to be younger in age than the gabbros and the most
basic rocks, as if they, too, had broken through all the other eruptives. Near some
of the granite masses true granitic and felsitic dykes are clearly defined anci would
ordinarily be regarded as apophyses of the main body, were the rock regarded
as eruptive. Furthermore, at Dorsey's Run Station, for instance, lar~e exposures
show the granite spreading widely apart enormous layers of twisted and puckered
gneiss. At W oollstock huge blocks are ccmpletely enclosed in the granite.
As already remarked, the line of contact between the granite and the contiguous rock is seldom determinable exactly on account of profound superficial decay.
Yet, occasionally artificial excavations into the acid rock reveals clearly such contacts, as at the new quarry opened about two miles northwest of Garrett Park,
where the line is very sharply defined between the granite mass and the adjoining
rnapstone belt.
(2) Inclusions.- Perhaps one of the most exclusive proofs of the eruptive nature
of some of the Maryland granites is the occurrence in thfl mass of large numbers
of mclusions-fragments of foreign roclrn, both sedimentary and eruptive.
These have all been described more or less at length in another place, to which
reference may be made for fuller details. At Sykesville, where they occur so
abundantly, the irregular angular fragmrnts and blocks of all sizes are identical
with rocks in the neighborhood. In most of the cases the interior of the foreign
pieces are scarcely altered at all, though the exterior forms more or less completely metamorphosed shells of varying thickness. The ·woodstock and Dorsey's
Run granites show Rinular phenomena equally well, or even better. In both
instances blocks of highly puckered gneiss are very prominent; and they all possess narrow marginal borders of dark, fine-grained, completely changed rock,
which contrasts sharply with the light colored, surrounding granite. Certain outcrops near Garrett Park furnish good illustrations of the same kind; though
here the granite has been squeezed considerably more than in the other cases
mentioned. At this place there is one exposure showing numbers of small lenticular masses of a black color, which might easily be taken for inclusions \Jut for
their regularly bounded outlineci. These are, douutlern, basic secretions which
developed in the acid magma.
(8) Contact Phenomena.-J<'or rea,ons elsewhere explained the contacts between
the granitic masses and the adjrining rocks are rarely seen to advantage. The
investigation of the contact zones have therefore been carried on largely with the
inclusions. This has been very satisfactory on account of the variety of foreign
rocks represented and the abundance of the fragments. Ill most of the fragments
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it is only the outside which is changed, to the depth of from two to four centimeters, or more, the intPrior still often preserving the rock in its original character,
so that no doubt arises concerning its composition and structure previous to its
embedding in the granite. The contact zones are in all respects identical with
the contact belts of other localities where acid eruptives have pushed up against
the same kind of rocks.
Chemical analyses of the unaltered inclusions, the metamorphosed shells and
the surrounding granites show that the altered shells have an acidity intermediate
between the inclusions and the granites.
These proofs of eruptive origin of the Maryland granites are quite similar to
those which Barrois* has formulated from granites of Rostrenen.
(4) Jficroscopical Examinations.-Aside from the ordinary microscopical characters indicative of cooling from fusion, certain of the granites under consideration show some additional phenomena pointing to the same end. These are larg-e
grains of micropegmatitic intergrowths of quartz and feldspar rounded through
magmatic corrosion apparently and having the characteristic embayments so
commonly associated with cases or this kind.

STRATA BETWEEN FORD AND WINTERSET.
BY .J. L. TILTON, INDIANOLA.

[The following article was accompanied by a rnries of diagrams representing the
size, location, and relative position of the variou; out-crops.]
Middle river rises on the eastern slopes of the divide in Adair and Guthrie conn
ties. It flows just south of \Vinterset, in Madison county, then northeasterly to
the northeast corner of Warren county, where it takes an rnsterly direction for four
miles and flows into the Des Moines river, about eight miles below the city of Des
Moines. Consequently, a line drawn along Middle river from its mouth to Winterset, a distance of about fifty miles, passes from close to the lower strata of what
White calls the "Middle Coal Measures," across the entire series of both the
" Middle" and "Upper Coal Measures." In the sections found along this line we
may ascertain the local thickness of the different strata, some facts in regard to the
continuity of the different strata and of the different seams of coal, also the {>Osition of the border between the" Middle" and"
Measures_;"
Upper Coal
or between
the "Lower" and " Upper Coal Measures," foilowing the classification that will
probably be accepted.
In the diagram: before you the different out-crops are so drawn by a scale as to
represent the relative),hickness of each of the strata, their distances apart and location. These diagrams are so placed side by side as to represent the continuation of
the strata.
The explanation accompanying each stratum describes the surface appearance at
the out-crop, regardless of what the texture of the stratum may be where atmospheric agencies have had less chance to work than at the exposure; yet, comparing
the out-crops of the same stratum in sections adjacent to each other, we see in various
places a change in stnwture not to be wholly explained by the action of atmos, *Ann. de la Soc. geol. du"Nord, t. XII, p. 106. 1885.
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